Background
People with intellectual disabilities (ID) have decreased longevity and experience a different chronic health profile compared with the general population (Heslop & Glover 2015) . In the UK, people with ID die sooner than their non-disabled counterparts and on average experience 5-6 comorbidities including cardiovascular disease, diabetes, respiratory disease and dysphagia (Shavell & Strauss 1999; Emerson & Baines 2010) . Many conditions are either undetected or poorly managed by healthcare services (van Schrojenstein LantmanDe Valk et al. 2000) . A quarter of deaths are subsequently considered preventable (Oullette-Kuntz 2005) . These represent a significant health inequality and are an international cause for concern (Beange et al. 1995; Oullette-Kuntz et al. 2005; Krahn et al. 2006; Emerson & Baines 2010) . Although healthcare professionals are well placed to address unmet physical health needs of clients, a lack of knowledge has been identified as a barrier to care (Disability Rights Commission 2006; Department of Health 2013; Heslop et al. 2013) , and recent reports have called for initiatives to improve physical health monitoring (Mencap 2004; Disability Rights Commission 2006; Health Equalities Framework 2013) . Quality improvement (QI) has been proposed as a method of improving physical health monitoring (Department of Health 2014a) , proffering a rapid and inexpensive way of instigating change.
It is recognised that QI is key to achieving the highest possible clinical outcomes within available resources (Øvretveit 1992, 2009 ). Quality can be defined in a variety of ways but is commonly regarded as the provision of healthcare that is safe, effective, patient-centred, timely, efficient and equitable (Boaden et al. 2008) . Several well established approaches to QI exist including the Plan-Do-StudyAct cycle, Statistical Process Control, Six Sigma, Lean, Theory of Constraints and personalisation (Boaden et al. 2008) . Such QI approaches have been reported to improve patient safety (Pronovost & Wachter 2006) , service efficiency (Nicolay et al. 2012) and positively impact patient outcomes (Naik et al. 2011; Nicolay et al. 2012; Russell 2010) .
Development of clinical QI has been influenced by experience gained through clinical audit, clinical guidelines, care pathways and clinical governance, with recent attempts to integrate these more closely with organisational issues (Healthcare Quality Improvement Partnership 2015) . The challenges to making QI in healthcare are well documented (Øvretveit 1992; Institute of Medicine 2000; Healthcare Quality Improvement Partnership 2015) .
Key challenges to implementation of improvement efforts, reported in a recent review identified the importance of (1) the design and planning of improvement interventions; (2) the organisation and institutional contexts, professions and leadership and (3) beyond the intervention: sustainability, spread and unintended consequences (Dixon-Woods et al. 2012) .
Despite the growth of QI initiatives, very little is known about how to improve care consistently across a variety of settings (Kaplan et al. 2010) . While some QI initiatives substantially improve patient outcomes, others have only modest or no improvement at all (Kaplan et al. 2010; Kringos et al. 2015) . Increasing evidence suggests that the mixed effect and success rates of QI is affected by the different context in which initiatives are planned and implemented (Kaplan et al. 2; Øvretveit 2011a) , particularly at the level of the clinical microsystem (Kringos et al. 2015) . Context relates to anything not directly part of the QI process such as characteristics of the organisation, environment and individuals and their role in the organisation while the microsystem refers to subgroups of individuals who work together to provide care (Kaplan et al. 2010) . However, there is little evidence regarding how to best improve healthcare professional knowledge regarding the significance of monitoring the physical health needs of people with ID. This is important given the need to address the inequalities in care experienced by this vulnerable group.
An integrative review was undertaken to synthesise evidence on implementation of QI strategies to improve physical health monitoring of people with ID by healthcare professionals. The term ID was used synonymously with learning disability. The aim was to identify QI initiatives designed to improve the physical health monitoring of people with ID.
Method
An integrative review was chosen as it permits synthesis of empirical and theoretical literature from different sources (Torraco 2005) and is appropriate for emerging topics with limited literature (Whittemore 2005) .
Search strategy
A systematic search of four electronic databases including Medline, CINAHL, PsychoINFO, Web of Science and two grey literature databases, OpenGrey, Google Scholar+ was undertaken for relevant literature published between January 1990 and March 2015 to reflect changes in care provision following the UK 1990 Community Care Act (Department of Health 1990) . Index terms and key words in context and their synonyms were used to identify relevant evidence. Searches composed of three main sections; all terms relating to intellectual and learning disorders (e.g. 'Developmental Disabilities'), terms relating to physical or health monitoring or health assessments (e.g. 'Physical examination') and quality improvements and improvement science terms ('improve* science*'). Physical health monitoring was defined as 'any means of observation, supervision, keeping under review, measuring or testing at intervals' ranging from simple forms of self-monitoring through to well-regulated and guideline-directed monitoring (Tosh et al. 2014) . Search terms and an example string are shown in Tables 1 and 2 .
As people with ID receive care from specialist ID and mainstream healthcare professionals, the literature from both was included. Articles were restricted to those with an abstract, access and availability of full text version, published in English, while no limit was placed on country of origin, publication source or study/QI design.
Inclusion criteria
Articles were included that were based in any health or social care setting and described 1. Physical health monitoring, assessment and/or education in any healthcare professionals working with adults with ID; and 2. QI programmes or other systems-based training initiatives designed to improve the physical health of adults with ID. 
Study selection, screening and data extraction
Titles and abstracts of articles were screened by three researchers (F. M., D. K., J. E.) and full papers retrieved. When at least two researchers were in agreement and inclusion criteria met, articles were included. Disagreements about inclusion were resolved at the weekly project meetings. Secondary references were hand searched by J. E. Search findings are reported in accordance to the Preferred Reporting Items for Systematic Reviews and MetaAnalyses statement flow diagram (Moher 2010; Data S1 ). An Excel © file data extraction form was created to capture details about study/QI design, data collection methods, intervention, participant characteristics, outcome measures, study findings and study limitations. Data were also captured, which would inform our review question including
• Service settings/characteristics;
• Educational strategy content/design;
• Issues that may affect QI implementation; and • Any evidence for the effectiveness of educational strategies.
Data were extracted and entered into the data extraction form by J. E. and F. M., and content was discussed in regular author team meetings.
Data quality
Where empirical data were presented, methodological quality was evaluated using the Mixed Methods Appraisal Tool (MMAT) supporting concomitant appraisal of all study designs (Pluye et al. 2009 ). Qualitative, quantitative or mixed method studies are appraised against four criteria that are dichotomously scored and assigned 0% or 25%, thereby affording an overall score out of 100. The inter-rater reliability of the MMAT is 0.94 (Pace et al. 2012) . J. E. appraised the studies and discussed uncertain criteria with D. K. and F. M. before a final score was assigned. Disagreement was resolved during discussions in the author team meeting. Individual scores are presented in Table 4 . An independent assessor (N. C.) verified scores. Studies reporting QI programmes were appraised using the Standards for Quality Improvement Reporting Excellence (SQUIRE) (Ogrinc et al. 2015) , as no hierarchic scoring tool is available (Hempel et al. 2015) . The SQUIRE guidelines provide a framework for reporting new knowledge about how to improve healthcare, providing an opportunity to appraise the validity and generalisability of studies. They are intended for reports that describe system level work to improve the quality, safety and value of healthcare.
Analysis
Data in the data extraction form were analysed narratively using a staged approach (Whittemore 2005) . Each study data was initially coded and categorised into groups dependent on theme relevant to our review aims (physical health training needs of healthcare professionals, challenges of implementing QI skills training and any evaluation of the impact of QI programmes on care outcomes). From the individual analysis two major themes were identified:
1. Challenges to implementing QI initiatives (n = 2); and 2. Educational needs of healthcare professionals (n = 12)
Coded data from individual studies were compared across other studies for similarities and differences around themes. Relationships among coded items within themes were schematically represented on paper.
Review findings
The initial database search yielded 668 publications, of which 12 (2.1%) met the initial inclusion criteria (Figure 1 ). An additional 21 publications were identified through reference searching. In total, 29 full text publications were selected for full-text screening; of which 14 met inclusion criteria ( Tables 3, 4 ). Fourteen papers, QI studies (n = 2) (Moule et al. 2013; Naaldenberg et al. 2015) and empirical studies (n = 12) ( score 3-15.
•Knowledge gaps evident in health needs of people with ID.
•71.7% (n = 141) considered training priority. Training needs:
•Communication
• Questionnaire: 6-point Likert scale items on service provision.
Piloted 0%
•Lack of training identified as main barrier to providing quality care.
•74% (n = 31) felt adequately trained in ID.
•67% (n = 28) had time to attend training. •45% (n = 163) considered prior ID training inadequate.
•94% (n = 237) wanted further training in at least one health care area. Training needs:
• Communication • Legal issues 
(UK)
Cross-sectional Likert scales and free text.
1. Piloted. 75% *** •67% (n = 364) managed patients with ID; (49%, n = 267) in past year.
•66% (n = 358) had no prior ID training.
•Significant differences between professions in choice of training topics (p < 0.01).
Training needs:
•Assessment of pain/symptoms 2; Tuffrey-Wijne et al. 2008) were included in the final review. Study characteristics are shown in Table 3 . Only two papers (Moule et al. 2013; Naaldenberg et al. 2015) reported QI initiatives with ID specialist services, and none were identified reporting on educational needs of ID specialist healthcare professionals.
Theme 1: challenges of implementing quality improvement skills training programmes
Quality improvement studies based in ID specialist services (n = 2) employed Appreciative Inquiry (Naaldenberg et al. 2015) and Lean thinking with process mapping methodologies (Moule et al. 2013 ): a recognised approach designed to exploit strengths, assets and the vision of individuals in an organisation (Carter et al. 2007 ) and streamline processes to reduce wasted time, effort or cost (Powell et al. 2009) , respectively. Both studies were narrative and presented no descriptive data. Details on context, planning and measures of sustainability were omitted in each. Inattention to the centrality of evaluation was clear in one study (Moule et al. 2013) . Potential challenges of implementing QI in ID settings were suggested including a lack of planning, process under reporting and failure to describe interventions, context and methods of sustaining training. For example, Moule et al. (2013) included clinical outcome indicators of potentially limited significance (e.g. body mass index, pedometer data) later in the project suggesting misunderstanding of the need for evaluation in QI. Under-reporting of outcomes suggested a lack of cohesiveness in approach, and in both studies, there was no focus on long-term QI implementation. Subsequently, no measures to implement and safeguard sustainability were made. Both studies were presented as isolated projects with set finish times, and strategies for sustaining long-term improvements were not reported. Moule et al. (2013) alluded to organisational lack of readiness that presented as limited QI skills training in staff and general lack of understanding of the QI process. The provider/implementer role was misunderstood that affected staff engagement, responsibility and ownership of projects. Implementer advice was misinterpreted as criticism, and staff were suspicious of external involvement. The culture of the organisation did not appear to be open to change through QI. Moreover, the project data collection tool mandated by the wider national QI agenda was negatively received and intimidated staff, deterring them from full participation. It is unclear in this study whether QI was imposed on staff groups, and how much investment they had with its planning and or development. Consistent with Appreciative Inquiry's focus on positive rather than problem orientated aspects of organisations, Naaldenberg et al. (2015) formulated aspirations as to how future healthcare services would address physical health disparities in people with ID. More healthcare professional training and interdisciplinary sharing of knowledge was advocated with greater educational involvement of service users. As a method of QI, appreciative inquiry was considered to be effective for encouraging clarity of strengths, motivation for change and change implementation. However, the extent to which these principles were adhered to following the study was not considered. Given the significance of these contributors to successful appreciative inquiry, the study is under evaluated.
Theme 2: educational needs of healthcare professionals
Of the studies (n = 12) reporting the educational needs of mainstream healthcare professionals, eight were cross-sectional (Cook & Lennox 2000; Lennox & Chaplin 1996; Lennox et al. 1997; Melville et al. 2005; Millar et al. 2004; Phillips et al. 2004 Exposure to post-registration physical heath training was limited (Cook & Lennox 2000; Lennox & Chaplin 1996; Melville et al. 2005; Tuffrey-Wijne et al. 2008) , and perception of educational inadequacy was common (Cook & Lennox 2000; Lennox et al. 1997; Melville et al. 2005) . Low levels of confidence when dealing with people with ID were reported (Di Blasi et al. 2006; Sowney & Barr 2006) . In crosssectional studies, training requirements were identified using a range of questionnaire formats, with few based on existing work (Lindop & Read 2000; Tuffrey-Wijne et al. 2008) , the majority designed by individual study authors. Agreement/disagreement with statements relating to the care of individuals with ID, open-ended questions on barriers/solutions regarding access to healthcare (Cook & Lennox 2000; Lennox & Chaplin 1996; Lennox et al. 1997; Melville et al. 2005) , and perception of confidence and satisfaction in working with people with ID were most commonly used.
Five training topics emerged from the literature in mainstream staff:
• Physical assessment ( 
Methodological issues
Over half the identified descriptive studies investigating educational needs in mainstream healthcare staff were published over a decade ago. Mean MMAT score of the 12 included empirical studies was 43.8 (SD 30.4); equating to either poor or moderate quality. One study was rated 100% (Melville et al. 2005) , two were rated 75% (Lennox et al. 1997; Tuffrey-Wijne et al. 2008) , four scored 50% ( External validity of QI programmes was challenged largely by under-reporting; neither were reported in accordance with SQUIRE guidelines. Key information omitted was relating to settings, change interventions and their planning and for evaluation and subsequent strategies for sustaining QI.
Information on staff resources, leadership structure and organisational culture prior to QI was not reported. Baseline service practice was not clear (Moule et al. 2013) such that it was difficult to interpret where improvement occurred.
Discussion
This is the first comprehensive integrative review to explore specific challenges of improving physical health monitoring of people with ID. Given the persistent inequalities in care experienced by this vulnerable population (Disability Rights Commission 2006; Emerson 2012), this review is timely and of international importance.
Ensuring adequate educational preparation of the healthcare workforce is key to reducing disparities and improving physical health outcomes ( The aim of this review was to identify QI initiatives to improve the physical health monitoring of people with ID. Despite development of thorough search terms, we experienced difficulties in electronically identifying literature. Only two studies were found in ID specialist services within the context of QI. There are several reasons for this apparent literature gap (1) there is no literature and this topic in a QI framework is seemingly 'novel'; (2) index headings in publications fail to include QI terms (Ogrinc et al. 2015) ; (3) articles as QI programmes have been subject to publication bias (Van Cleave et al. 2011) or (4) the language/terms used to describe this evolving topic are rapidly changing. Moreover, this reflects the persistent lack of research focus on physical health needs of people with ID (Robertson et al. 2015) . Our findings concur with others (Hemm et al. 2015) suggesting this topic in ID has been neglected.
Despite two decades' recognition of health disparities (Matthews & Hegarty 1997; Evenhuis et al. 2001; Elliott et al. 2003 ) and many recent UK strategies and reports reiterating the need for improved care quality ( The receptive context for improvement requires strong consultative leadership, clear strategic vision, good management relations and a climate conducive to taking risks (Greenhalgh et al. 2004) .
Quality improvement studies that were identified were of limited quality, poorly evaluated and not reported in line with current guidance (Ogrinc et al. 2015) . Evaluation is integral to QI in supporting development and implementation of new policies and new ways of working (Balasubramanian et al. 2015) . The role of context in mediating effectiveness of QI programmes is pivotal in interpreting how and why QI interventions may improve care (Kaplan et al. 2010; Kringos et al. 2015) , and many contextual factors influence outcomes (Øvretveit 2011b; TomoaiaCortisel et al. 2013; Kringos et al. 2015) . In common with many other QI reports in healthcare (Grimshaw et al. 1998; Kringos et al. 2015) , context was underreported, and important details on organisational microsystems including characteristics of healthcare professionals and their operational teams were absent, in addition to factors relating to leadership, training, culture and support and capacity for QI. As such, there was no focus on the broader, more important question of why, when, where and for whom interventions worked most effectively (Foy et al. 2011) . No conclusion can thus be made on generalisability.
There is no single solution to ensure staff engagement or organisational readiness for QI in healthcare (Health Equalities Framework 2013).
Creating leverage for QI is ultimately context driven. Several factors in ID, however, warrant consideration. Firstly, national data collection processes could be improved to maximise ability to inform QI efforts (Cobigo et al. 2014) . A Commissioning Outcomes Framework has been developed in the UK, based on a set of indicators that demonstrate improvement in overall outcomes (Jaydeokar et al. 2015) . While it encompasses ensuring and supporting the monitoring of physical health for people with ID, it does not collect national data on which to benchmark local performance or determine where practice meets nationally agreed standards. Currently, comprehensive baseline information is not available in order to monitor change, or to evaluate improvement efforts over time (Cobigo et al. 2014) . Secondly, the views of patients can influence change in health services (Crawford et al. 2002) and involving service users in QI may increase its legitimacy and chance of success (Dixon-Woods et al. 2012) . People with ID have been marginalised and discriminated in society and healthcare, and the voice of carers muted. Research contributes to this disparity by systematically excluding people with disabilities (Robertson et al. 2015) such that this vulnerable group is significantly under-represented (Feldman et al. 2014) . People with ID and their families must trust that their views and contributions will improve the quality of services (Cobigo et al. 2014) . Thirdly, entrenched attitudes to change require strategies to circumvent opposition (Health Equalities Framework 2013). QI should be embedded in education, training and appraisal of healthcare professionals (Ling et al. 2009 ). Finally, the role of Royal Colleges and professional bodies in promoting networks and supporting QI activities can increase legitimacy and visibility (Ling et al. 2009 ). Interactions within networks, the views of significant peers and opinion leaders are important to effective implementation of innovations (Grol and Wensing 2004) .
The issue of sustainability, key to maintaining behaviour change over time (Ibanez de Opacua 2013), was not considered within the reviewed QI studies. Sustainability is about integration and dissemination of new, effective ways of working (Ibanez de Opacua 2013), and QI must address cultural, structural and human factors that challenge change (Ogrinc et al. 2015) . Embedding improved ways of working requires near constant identification of problems and potentially amenable barriers. ID as a specialty notoriously suffers from staff flux (Northway et al. 2006) , and training is likely to require regular repetition. QI programmes to reduce health disparities in other disadvantaged populations, such as lipid testing in black and ethnic patients with diabetes (Coberley et al. 2007) , have resulted in improvements to care (McPheeters et al. 2012) although specific challenges to implementation beyond those recognised in this review are unknown. More work is required to determine factors that could mitigate engagement issues in QI by ID services.
Failure to investigate educational needs of specialist ID healthcare professionals has resulted in a lack of understanding about how best to address deficiencies in knowledge and is a significant concern. It is even more worrying given the specific demands of working in this area of practice (Department of Health 2007) where it is recognised that training needs are likely to differ from their mainstream counterparts (Hemm et al. 2015) . For example, specialist ID healthcare professionals may require support to improve health assessment skills whereas mainstream healthcare professionals may require support to better understand the needs of people with ID.
Separation of mental and physical health has been a traditional (Happell et al. 2012 ) but divisive impediment to improving services (De Hert et al. 2011) , and similar studies in mental health nurses have shown role ambivalence to involvement in physical health care (Blythe & White 2012; Happell et al. 2012) . A UK Department of Health review in 2012 following revelation of institutional abuse made recommendations for national training in practice based skills for all adult health and social care professionals caring for people with ID (Department of Health 2012) . By 2014, little progress had been made (Department of Health 2014b) . Recent introduction of a National Plan for transforming commissioning across health and social care has reiterated the need for building workforce physical healthcare monitoring skills and has set training needs analysis as a key priority (NHS England 2015). We found no literature evidence supporting such development that is a major concern. In order to improve the physical health monitoring of people with ID, there is a pressing need to understand the educational needs of specialist ID and main stream healthcare professionals in this area of practice.
We concede there are limitations to our approach. Literature was especially hard to locate as generic QI search terms do not exist, and subsequently, we may not have identified all available literature. We considered an integrative approach necessary as systematic review of QI programmes would have excluded most empirical work, and we anticipated literature would be limited and likely to be methodologically diverse.
Conclusion
Physical health skills of healthcare professionals are essential to improving care for people with intellectual disabilities. QI is poorly implemented in this area of practice. The physical health training needs of specialist and mainstream healthcare professionals caring for people with ID are unknown and poorly supported by current educational interventions. In order to better meet the physical health needs of this group of people, a more robust approach to implementation and evaluation of ID quality improvement programmes is required. Until such work has been undertaken, inequitable service provision will persist, and this vulnerable group will continue to experience increased risk of early death.
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